Development of In Vivo Imaging Tools for Investigating Astrocyte Activation in Epileptogenesis.
Insights into the dynamic changes in molecular processes occurring in the brain during epileptogenesis can substantially improve our understanding of their pathogenetic relevance. In this context, neuroinflammation is a potential mechanism of epileptogenesis which has recently been investigated in animal models by MRI or PET molecular imaging. Here, we developed an alternative and complementary molecular imaging strategy by designing a serotype 8 recombinant adeno-associated virus (AAV8) harboring promoter fragments of the GFAP or IL-1β promoter and a luciferase reporter gene. Mice were injected intrahippocampally with rAAV8 and treated with intracortical kainic acid to induce status epilepticus (SE) and hence epileptogenesis. In vivo bioluminescence imaging combined with immunohistochemistry revealed a significant activation of the GFAP promoter 24 h and 3 days after kainate-induced SE. For IL-1β, we identified the promoter region required for studying cell-specific induction of the promoter in longitudinal studies. We conclude that the GFAP promoter fragment represents a useful tool for monitoring the in vivo activation of astrocytes with an inflammatory phenotype during epileptogenesis, or under other pathophysiological conditions.